Abstract..─This paper investigates the impact of foreign labour on domestic manufacturing wages through a case study of Malaysia, a country where foreign labour immigration has played a key role in manufacturing growth over the past two decades. The main focus of the paper is on an econometric analysis of the determinants of inter-industry variation in wage growth using a new panel dataset. The results suggest that wage growth is fundamentally embedded in the structure and performance of domestic manufacturing. There is evidence of a statistically significant negative impact of foreign labour on the growth of unskilled-worker wages, but the magnitude of the impact is rather small.
INTRODUCTION
An important feature of international migration over the past half a century has been the growing importance of temporary labour migration, mostly the migration of semiskilled and unskilled workers, compared to permanent (settlement) migration (Hatton and Williamson 2005, Solimano 2010 ). In the 1960s and 1970s, the temporary labour flows were overwhelmingly from developing countries to high-income countries in Europe and North America ('South-North' migration). However, the past two decades have seen a rapid increase in labour flows from less-developed to rapidly-growing countries within the developing world ('South-South' migration).
1 East Asia occupies a prominent position in this emerging South-South migration system. From the late 1980s, high-performing economies in the region (Japan, Singapore, Korea, Taiwan, Malaysia and, more recently, Thailand) have been absorbing an increasing volume of workers from the neighbouring countries that are at earlier stages of demographic and economic transition. By the middle of the first decade of this century, over 5 million temporary foreign workers were employed in these countries (Athukorala 2006 ), compared to an estimated total of 2.5 million in the member countries of the Organization of Economic
Cooperation and Development (OECD) (OECD 2008) .
The growing presence of foreign workers has sparked a continuing debate in labour importing countries in East Asia on the social and economic consequences of labour inflows and the policy options for dealing with the 'foreign worker problem'. A key concern of this debate is that influx of cheap foreign labour suppresses domestic wage growth, with adverse implication for long-term growth and improvement of economic welfare of native workers. In this view, availability of low-wage immigrant labour forestalls skill upgrading and modernization of technology in the domestic economy that might have occurred otherwise.
Regulating labour inflows so that foreign workers are made available only to supplement native workers and not to replace them has, therefore, become a contentious issue in policy debates in labour importing countries Despite the prominence given to this issue in public policy debate, there is a dearth of systematic empirical research on the impact of migrant worker presence on domestic wages in labour-importing countries in East Asia. The debate is largely driven by a priori theorizing and casual empiricism. There is of course a large empirical literature on the experiences of the traditional immigration countries in the North. 2 However, it is hazardous to generalise from this literature because labour market consequences of immigrants are likely to vary across countries depending on the types of immigrants, local labour market conditions and the stage of development.
The paper aims to fill this knowledge gap through a case study of Malaysia. Malaysia is an interesting 'laboratory' for an in-depth study of the issue at hand, given its heavy dependence on migrant workers and the emphasis placed on the migration issue in the public policy debate. Malaysia is the biggest net importer of labour in Asia with a migrant labour force of around 2 million (21 percent of the total work force) as of 2008 (Ministry of Finance, 2010). There is a growing concern in the Malaysian policy circles that wage suppression resulting from the heavy dependence on migrant labour is a key factor that has locked the Malaysian economy in the 'the middle income trap' (NEAC 2010, p. 59). The reform initiatives under consideration for dealing with the 'foreign worker problem' include enforcing equal labour standards for local and foreign workers and revamping and streamlining of the present worker levy system (which has been in place since 1992) to achieve specific limits on the entry of unskilled foreign labour in line with national priorities of industrial upgrading/restructuring (NEAC 2010, Ministry of Finance 2010).
In this paper we focus specifically on the experience of Malaysian manufacturing because the contemporary debate on the wage effect of migrant labour is specifically focussed on this sector. Also data of reasonable quality required for the analysis are available only for this sector. The core of the paper is an econometric analysis of the impact of foreign worker dependence on inter-industry wage differentials using a new panel data set, paying attention to possible simultaneity involved in the relationship between the two variables. This is embodied in a survey of emerging patterns of migrant worker presence in the manufacturing sector. We do find a statistically significant negative impact of migrant-worker presence on real wages, but the magnitude of the impact is rather small. Our results suggest that variables relating to the structure and performance of domestic manufacturing are far more important than foreign worker dependence in explaining real wage behaviour.
The rest of the paper is organized as follows. Section 2 surveys the theoretical underpinnings of the debate on the implications of foreign workers on domestic wages. Section 3 provides an overview of the trends and characteristics of migrant worker presence to set the stage for the ensuing empirical analysis.
Section 4, which forms the core of the paper, undertakes an econometric analysis of the determinants of real wages in Malaysian manufacturing using a plant-level panel data set. It begins with a snapshot view of wage patterns, and then discusses model formulation, variables construction and econometric methodology, followed by an interpretation of econometric estimates, focussing on the relative importance of foreign worker dependence in determining wage trends compared to other influences relating to the structure and conduct of domestic manufacturing. The paper ends in Section 5 with some concluding remarks.
ANALYTICAL PERSPECTIVE
Elementary theorizing provides a simple story. In a competitive labour market setting, the wages paid to unskilled foreign workers in the labour importing country could exceed the sending country wage only by an amount to cover migration cost plus a premium for the higher cost of living in the foreign country. Once the premium is established, there will be a downward pressure on the supply price of domestic labour in the receiving country; the arrival of more foreign workers depresses the local real wage growth since foreign labour is available in unlimited quantities, with high levels of labour mobility and reliable sources of labour market information. This is the view often reasserted in the contemporary discussion of the impact of foreign workers on domestic wages in labour importing countries.
The underlying assumption here is that immigrants and natives are close (if not perfect) substitutes within given skill categories. However, the contemporary labour migration process has two distinct characteristics which make foreign workers a 'non-competing group' within the host-country labour market (Kindleberger 1967 , Bhagwati 1979 , Piore 1979 ).
First, unlike the traditional settlement migration, labour migration is fundamentally driven by 'builtin-demand' stemming from the growth process in the host country; foreign workers enter the country primarily to take up occupations shunned by the local workers as the growth process generates more attractive employment opportunities or greater preference for leisure. The jobs filled by foreign workers generally tend to fall into two categories which are not entirely mutually exclusive ('dirty, dangerous and difficult' jobs, or 3-D jobs): tasks that involve studious and monotonous work processes and static jobs that do not provide a setting for future career advancement ('dead-end' jobs). Good examples of the first category are manufacturing activities such as welding, metal working, pluming, carpentry and automobile repairing. Most of these jobs may carry high wages, but the locals shun them mainly because of the nature of work involved.
The second category includes activities such as unskilled construction and agricultural workers, cleaners and various activities in the entertainment industry. Most of these tasks carry relatively low wages. The two categories taken together can be termed 'undesired jobs' from the point of view of the native workers.
Second, unlike in the case of mass international labour migration in the half century before the First World War, the magnitude and composition of contemporary international labour (and also other forms of) migration is governed by autonomy of action by the receiving countries (Bhagwati 1979 , Piore 1979 , Hatton and Williamson 2005 . Host-country governments usually attempt to restrict and direct the inflow of migrants with a view to minimizing (perceived or real) adverse effects on the domestic economy. Of course the restrictions on legal migration, imposed against the back drop of the strong demand for migrant workers in recipient countries and ample supply of labour in sending countries often lead to clandestine migration. However, in a given host country, workers without immigrant status and labour rights do not have the capacity to directly compete with local workers, regardless of their original employment/labour market status in their country of origin; they are normally part of a 'reserve army' that takes up 'unwanted jobs'. Thus, the very presence of immigration controls reinforces the duality in the host country labour market that stems from the process of growth and structural transformation.
The duality of the host-country labour market, with foreign workers forming a complementary rather than competing group, imply that native workers could in fact gain from an influx of foreign workers. The entry of foreign workers could improve functioning of the domestic labour market by removing bottlenecks created by the growth process, enabling them to move up in the employment ladder in an expanding economy.
In addition, the entry of foreign workers can have favourable economy-wide impact on overall employment and wage levels in the host-country economy through two channels. First, as predicted by the celebrated Lewis model, augmentation of domestic labour supply through in-migration of labour may yield high profits, permitting the country to expand investment and output (Kindleberger 1967) . In a dual labour market setting as discussed above, the native workers are likely to gain disproportionately from such economic expansion. Second, net immigration shifts the demand curve for domestic goods and services outward and this in turn increases the derived demand for labour. The positive wage effect of the increased labour demand could at least partly offset the possible direct negative effect of the influx of foreign workers on wages operating on the supply side.
What the above discussion adds up to is that in-migration of foreign labour might not necessarily result in a decline in domestic real wage equilibrium down the demand curve. In other words, whether or not foreign workers suppress domestic real wages is very much an empirical issue. (Table 2) . They are heavily concentrated in export-oriented industries compared to domestic-market oriented industries. During 2000-05, export-oriented industries (defined to cover industries with export-output ratios of more than 50 per cent) accounted for over two-thirds of total foreign workers engaged in Malaysian manufacturing (Table 2) . Among export-oriented industries, the degree of dependence on foreign workers is much higher relative to the overall manufacturing average only the traditional labour-intensive export-oriented industries (wood products, rubber goods, textiles and garments and miscellaneous manufacturing), but also the electronics and electrical (E&E) industry, which is conventionally classified as a capital intensive/high-tech industry. It seems that the types of jobs taken up by foreign workers (3-D jobs) not necessarily industry-specific. Even though it is generally believed that jobs in the high-tech industries are clean and highly paid, there are many jobs in these industries that involve long working hours and hard labour and hence shunned by native workers. 
Figure 1 about here
Foreign workers are predominantly engaged in low-skill (unskilled and semi-skilled) jobs (Table 3) .
Over 80 per cent of foreign workers are engaged in low-skill jobs compared to less than half of the native workers. The share of skilled workers among foreign workers has declined across all industries. Nearly 78 per cent of all foreign workers in manufacturing in 1990 were production workers/operatives. This figure then increased to 95 per cent in 2005. The share of foreign production workers in total production workers had similarly increased from 3.5 per cent to 30.3 per cent over the period of review. Interestingly, the low-skilled share in total foreign workers is unfirmly high (over 90 per cent) across all industries (with the exception of petroleum and chemical industries) (Table 2 ). These patterns reaffirm our earlier observation that migrant worker concentration in unskilled jobs is not industry specific, but a common phenomenon.
An important feature of the process of export-oriented industrialisation in Malaysia is its heavy concurrent reliance on both foreign workers and foreign capital (involvement of multinational enterprises (MNEs). As already noted, export-oriented industries are generally more reliant on foreign workers compared to domestic-market oriented industries. The degree of MNE participation (as measured by the MNE share in output) is also much higher in these industries. In particular, MNE dominated E&E industry, by far the major export-oriented industry in the country, accounted for one fifth of total foreign workers in manufacturing.
Why both foreign labour and foreign capital move to Malaysia? Why MNEs do not relocate manufacturing in labour abundant neighbouring countries instead of relying on foreign labour for undertaking production in Malaysia? The answer seems to be that availability of cheap labour, while important, is secondary to the quality of the overall investment environment in determining a country's attractiveness for foreign direct investment (FDI). Since the early 1970s, Malaysia's investment climate has remained highly favourable for international production compared to that in all source countries of foreign workers employed in Malaysia. Thus the first impression from a casual inspection of data is consistent with the widely-held view that migrant worker presence suppress domestic manufacturing wage. But, it is hazardous to read too much meaning into this simple correlation because there are many other factors which impact on inter-industry differentials in wages and wage growth over time at the industry level. Now we turn to a regression analysis that deals with this relationship in greater detail. We first focus on model formulation, followed by a brief discussion on the data and the estimation methods before presenting the results.
The Model
We examine the postulated wage restraining effect of migrant worker presence on manufacturing workers by estimating the following model.
where i = 1, 2, ..., n is the industry, t = 1, 2, …, T is the time unit in years, RWG is real wage and FWD is the share of foreign workers in total employment (foreign-worker dependence is more costly for capital intensive firms to suffer employee shirking or absenteeism. Apart from this efficiency consideration, one can also expect firms in capital intensive industries to concede to higher wage increases because their wage bills would typically account for a relatively small proportion of production cost.
Put simply, firms in capital-intensive product lines may not be so cost conscious with respect to wages. By similar reasoning, large firms may pay higher wages than smaller firms, presumably because shirking is harder to monitor in larger firms. The tendency for shirking might be greater in large firms because employees' discontent with the job is likely to correlate positively with the firm size. In addition to KL, skill intensity (SKL) is included as an explanatory variable to allow for the possibility that industries with a higher proportion of skilled workers in total employment tend to exhibit higher average wages.
Foreign ownership (FOW) is included guided by the literature on wage setting behaviour of MNE affiliates in host countries. 8 An empirically-supported consensus view in this literature is that that MNE affiliates have a tendency to pay higher wages than their domestically-owned counterparts. Such difference may reflect MNEs' willingness to pay wages that are more in line with what they pay in their home countries, and/or simply their desire to maintain an image of good corporate citizens in the host country.
Export-oriented firms generally operate under greater demand pressure compared to domestic-market oriented firms which enjoy both policy-induced and natural protection. This may be particularly true for exporting firms in a small exporting economy like Malaysia, given the nature of the export mix (which is dominated by standardised labour intensive consumer goods and component assembly in vertically integrated industries) and the small share in world supply in most (if not all) of product lines. For these reasons, EO is included as an additional explanatory variable in the regression.
Among the other explanatory variables, industry concentration (CNC) is included to capture the impact of market power of a given industry on wage growth. The hypothesis is that since greater market power translates into excess profits, firms in monopolistic or oligopolistic industries insulate from market pressure and therefore pursue a policy of paying highly competitive wages.
A binary 'trade union dummy' (DTUN) (1 for industries which come under the standard industry classification of electronics products and parts) is included to capture the impact on inter-industry wage differentials of the prevailing restrictions trade union activity. As parts of an understanding reached in the early 1970s with foreign electronics companies which set up production in the country, the Malaysian government has continued to strictly prohibit workers in these industries becoming members of national trade The ASMI data are available electronically from 1992, but it is not possible to consistently match the data after 1999 with those for the preceding years at the four-or five-digit level of the standard industry classification because of a major change in the classification system introduced with effect from 2000.
Moreover, the data file for the years prior to the introduction of the new revision do not contain data required for the construction of three variables relevant for our analysis (FOW, EO and CNC). For these reasons, we opted to focus primarily on a data panel constructed at the five-digit level covering the six-year period from 2000 to 2005 (the latest year for which data were available at the time of data compilation). However as a rough check on the estimates coming from these data, we also report estimates for the truncated model (that is after deleting FOW, EO and CNC from the full model) for the period 1992-2005 using a panel data set constructed at the 3-digit levels. Both data panels are balanced.
9
The DOS database provides employment and wage data under five major occupational categories:
managerial and professional, technical and supervisory, clerical and related workers, general workers, and production workers and operatives (directly employed and through labour contractors). For the purpose of this study, production workers and operatives (workers who earn less than RM2500 per month) are defined as unskilled workers whilst the professional and managerial workers are treated as skilled technocrats (with earnings of more than RM2500 per month). 10 Unskilled foreign workers refer to workers who hold temporary work permits which are renewed annually, although the employment agreements are normally for three years.
Wage bill includes both regular wage/salary and all other payments in cash to workers, other than the employer's contribution to provident funds. The definition and measurement of variables used in regression analysis are summarised in Table 4 .
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Estimation Method
We first estimated the model using fixed-effects (FE) and random-effects (RE) estimators and compared the results using Wu-Hausman test. The test decisively rejected the null hypothesis that unobserved explanatory variables (the unobserved effects) are not distributed independently of the explanatory variables, favouring the use of the FE estimator. However, an obvious limitation of the FE estimator is that it cannot retain DTUN (which is time-invariant) in the estimated model. Omission of DTUN is unlikely to impact on the coefficient estimates of the other variables, because it is essentially industry specific, but this variable is important for our analysis in its own right. We therefore report results based on both FE and RE estimators, while giving preference to the results based on the former. Compared to the RE estimator, the FE estimator has the advantage that it controls for industry-specific fixed factors affecting both these variables. However, the FE estimator would not help addressing the endogeneity problem if there are time-varying omitted variables affecting the dependent variable and correlated with the foreign worker dependency variable.
Given this concern, we re-estimated the model by combining FE and RE estimators each with the instrumental variable (IV) estimator. The instrument used is the lagged foreign worker dependency (FWD t-1 ).
The rationale behind this instrumental variable choice is that variation in past migration affects current-year migration but should have no direct effect on current year wages. It captures persistence in migration.
Persistence is indeed a well-known feature in the migratory process; past migration leads to future migration through network effect (Hanson 2010 ) and also as firms become accustomed to relying on foreign workers (Borjas 1999 ). Admittedly, this instrument is not perfect: past migration rate could well be correlated with future wages anticipated by firms. However, we fail to detect significant correlation between our instrument and the error term of our second stage regression.
Results
The final FE and RE instrumental variable (IV) estimates of the model for the period 2000-05 are reported in Table 5 . 12 Panel unit root tests, summary statistics of the variables and their correlation matrix are reported in Tables 6, 7 and 8 respectively to facilitate interpretation of the results. The alternative simple FE and RE estimates are reported in Appendix Table 6 about here   Table 7 about here   Table 8 about here As already noted, in interpreting the estimates our prime focus is on the FE estimates. The coefficient of foreign-worker dependence variable (FWD) has the negative sign in both total wage equation (Equation 1) and unskilled-worker wage equation (Equation 3). It is however statistically insignificant in the former, but highly significant in the latter. Overall, the results are consistent with the general perception that the presence of foreign workers suppresses real wages, but the magnitude of the wage suppression effect seems rather small. In relation to unskilled-worker wages for with the relationship is more precisely estimated, the result suggests only a 1.4 per cent decline in real wages for a 10 per cent increase in the degree of foreign worker dependency. 13 In both cases, the FE and RE estimates of the coefficient of foreign worker dependence variable overlap within the two-standard error band, but the difference in magnitude between the two estimates is not large, suggesting that our inference is not sensitive to the choice of estimation method.
One could reasonably question whether the estimated coefficient of FWD is affected by multicollinearity: in particular, it is possible that FWD is (negatively) correlated with capital intensity given the tendency for foreign workers to concentrate in labour intensive industries. But, the estimated correlation coefficient between FWD and KL is only -0.28 for all workers and -0.22 for unskilled workers (Table 8 ).
14 FWD is also only weakly correlated with all other explanatory variables in both cases. To be sure, we also estimated the equation after omitting KL and found the coefficient of FWD is robust to this alternative specification. 
CONCLUDING REMARKS
With the rapid growth of labour inflows from less-developed to rapidly-growing countries within the developing world, whether increased presence of foreign workers constrains domestic wage growth with adverse implications for growth and structural transformation in the domestic economy has become a major concern in economic policy debate in the latter countries. In this paper, we have attempted to inform this debate through a case study of Malaysia, which has emerged over the past one-and-a-half decades as the major host to foreign workers in Asia.
We do find a statistically significant negative impact of foreign worker dependency on real manufacturing wages, but the magnitude of the impact is small. Real manufacturing wages seem fundamentally embedded in the structure and performance of domestic manufacturing, with the influx of foreign workers having an impact only at the margin. Our results caution against putting the blame for slow wage growth mainly (in not solely) on foreign workers, as has been done, for example, in an influential policy report (NEAC 2010), without probing the issue in the wider context of the industrialization process, the underlying policy framework and the resultant incentive structure. The long standing labour market regime that has cushioned specific industries against wage bargaining within the national trade unions may also have played a role.
In this paper we have solely examined the impact of foreign workers presence on manufacturing wages treating the contemporary policy concern that foreign workers thwarts capital deepening and industrial upgrading through wage suppression at face value. Further research need to focus specifically on the nexus of wage and technological change. As Kindleberger (1967, p. 203 ) has aptly put it in an important early study of the impact of migrant workers on European growth, this is an issue 'in which our ignorance is profound'. Note: 1. Standard errors adjusted for arbitrary heteroskedasticity and intra-group correlation are given in brackets, with statistical significance denoted as *** 1%, ** 5% and * 10%. 2. Null hypothesis is rejected at the one percent level Table 4 . *** signify that the variables are stationary in levels. Notes: (1) TEMP: total employment; TUKW: total unskilled workers (2) Other notations as defined in Table 4 . Note: 1. Standard errors adjusted for arbitrary heteroskedasticity and intra-group correlation are given in brackets, with statistical significance denoted as *** 1%, ** 5% and * 10%.
2. Null hypothesis is rejected at the one percent level 
